The analysis of employment structure is a very important issue in the companies and it is connected with many factors in the company and on the market. An interesting issue is whether labour efficiency affects economic and financial performance of the company and the whole market. In the case of any statistical regularities concerning this issue it is necessary to allow for the variables related to employment, e.g. in the analyses of listed companies. It is a particularly important matter in Poland where the ownership transformations and transition to market economy have resulted in major changes in employment in individual companies. The main goal of the paper is an analysis of the structure of companies by their group labour productivity in homogenous groups of listed companies, the so called megasectors, in relation to their economic and financial condition. The study refers to the period of 2000-2003 and includes 73 companies listed on the Warsaw Stock Exchange.
Introduction
The key success factor in an enterprise operating in the market economy is an optimum employment level and its productivity, e.g. measured with total revenues per employee.
An interesting issue is whether labour efficiency affects the economic and financial performance of an individual company and the whole market. In the case of any statistical regularities concerning this issue it is necessary to allow for the variables related to employment, e.g. in the analyses of listed companies. Those variables can increase the efficiency of investment in terms of the expected rate of return on investment. This subject matter is of particular importance in Poland where the ownership transformations and transition to market economy have resulted in major changes in employment in individual companies. The paper provides an analysis of the structure of companies by their group labour productivity in homogenous groups of listed companies, the so called megasectors, in relation to their economic and financial condition.
The study covers the period of 2000-2003 and incorporates 73 companies listed on the Warsaw Stock Exchange that form the megasectors: industry (43) as well as trade and services (34). At present, plenty of research strives to find statistical methods which would avoid the limiting assumptions underlying classical methods. In this paper one of such methods is presented -the bootstrap method, which will be related to the estimation of group labour productivity in relation to financial and economic condition of listed companies where classical assumptions cannot be accepted. The authors are particularly interested in the use of the TMAI. It is a measure of multidimensional comparative analysis enabling an objective assessment of the stock company's quality with respect to its economic and financial condition.
It may be said that it allows for determining the company's fundamental strength.
Research Methods

Description of the Synthetic Development Measure TMAI
The paper analyses the synthetic development measure TMAI
where:
TMAI i -synthetic development measure for the object i, d i -distance between the object i and the pattern object calculated according to the formula:
-maximum value of z ij for the object i, z ij -standardized value of the attribute j for the object i, d 0 -norm assuring that TMAI i reaches values ranging from 0 to 1:
Using the relation (1) and the information that 1 0
, we may determine the margin value for the constant a:
is the maximum value of d i .
The weights w i in the distance formula have been calculated according to the following formula based on the coefficient of variation of the variable:
The ratio, like TMAI is standardised and reaches values ranging from 0 to 1. The closer the value of the measure to 1, the better the object in terms of the general criterion.
For the companies the following variables have been used: profitability ratios: return on equity (ROE), return on assets (ROA); liquidity ratio: current liquidity ratio; activity ratios: receivables turnover (in days), inventory turnover (in days), liabilities turnover (in days), assets turnover; debt ratio: debt margin.
Those variables are generally available and published, for instance by Notoria Service, by quarters of the year and years for all the companies, which should make it easy to carry out the analyses proposed in this paper in terms of data accessibility.
Among the variables presented above the turnover of receivables, the inventory and liabilities and the debt margin have been considered to be destimulants. The current liquidity ratio is a nominant, while all the other variables have been assumed as stimulants. TMAI defined in such a way enables the objective appraisal of the company's economic and financial condition which may be called its fundamental strength.
Bootstrap Estimation
To analyse the relationship between the labour productivity (measured with total revenues per employee) and the condition of listed companies (measured with TMAI), bootstrap estimation of random variable distribution parameters was employed.
In the cases where random variable distributions are unknown, the bootstrap methods allow approximation of their number characteristics basing on the multitude of values generated according to the defined probability distribution 2 . The procedure is as follows:
 the probability distribution from the sample is created,  a random (bootstrap) sample for this distribution is generated,  the distribution of the unknown statistic is approximated with the bootstrap distribution.
The bootstrap distribution can be defined by means of three methods 3 . In the first method, the distribution can be derived theoretically. The second method involves approximation of the expectation and the variance of that distribution by development into Taylor's series. The latter involves approximation with the Monte Carlo bootstrap distribution, and more precisely -the construction of a histogram for this distribution based on n-element sequences of the random sample bootstrap realisation generated N times on the basis of the sample probability distribution 4 . In our case, the third method of the bootstrap distribution estimation was employed -the Monte Carlo approximation. The parameters of the unknown random variable distribution can be found with the point and interval estimation.
Let θ be the estimated parameter of the distribution of the X random variable and Rthe estimator of that parameter. To find the bootstrap estimate for θ, we generate N times the 
where x 1 , ..., x n are the values observed in the sample of the independently sampled population. 
The confidence intervals for the θ parameter of the X random variable can be found, for instance, with the t-bootstrap method. We employ the following statistics here: The confidence interval for the θ parameter found with the t-bootstrap method at the 1 -2 significant level is defined as follows
where   D is the standard deviation of the ˆ estimator and (4)) based on the values generated with the distribution (2).
Empirical Research
The research focuses on the group labour productivity in the companies listed on the Warsaw Stock Exchange on the basic market at the end of 2003 since at least 2000, allowing for megasectors. At present three megasectors can be distinguished on the Warsaw Stock Exchange: 1) finance, 2) industry and 3) trade and services. Due to the comparability of data two megasectors were accepted for further research: industry (chemical, wood and paper, electromechanical, building and construction materials, light, metal, food, and other) and trade and services (building and construction, power industry, municipal services, trade, IT, media, telecommunication, and other services).
In the first part of the research, an attempt was made to evaluate the strength and direction of the relationship between labour productivity (total revenues per employee) and Table   1 . Statistical analysis bases on the 0.05 significance level. According to the data in Table   1 , there is no linear relationship between the logarithm of labour productivity and the TMAI measure, except for the significant relationship between TMAI and the logarithm of labour productivity among all the companies and in industrial companies in 2000. We may thus conclude that in the period 2000-2003 labour productivity had no statistically significant impact on the economic and financial condition of the analysed listed companies in total and by megasectors.
It proves indirectly that there is little development in Polish companies, where the issues related to employment productivity will undoubtedly be subject to major transformations in the nearest future.
Additionally, the labour productivity distribution and the TMAI measure in selected megasectors were analysed. The histograms were constructed on the basis of the Gauss kernel estimator bandwidth We cannot therefore assume that the variables productivity and TMAI represent twodimensional normal distribution. In such a case, the application of classical statistical methods provides a distorted view of the analysed regularity. Therefore, the bootstrap estimation of the sample distribution parameters of the correlation coefficient between the group labour productivity and the TMAI measure in megasectors was conducted. First, the standard error of the correlation coefficient from the population of distribution other than the multidimensional normal distribution was estimated by means of the maximum likelihood method. The estimates of the correlation coefficient, standard error and t statistics by megasectors are presented in Table 2 . Then, the estimate of the sample variation of the correlation coefficient based on the Monte Carlo method was estimated with the bootstrap method based on the n-element (n = 1000) sequences of the random sample bootstrap realisation, generated N-times (N = 100) on the basis of the sample probability distribution. The percentiles of the rank  = 0.05 and 1 - = 0.95 were defined, and the correlation coefficients from the bootstrap sample were estimated along with the confidence intervals at the 1 -2 = 0.9 confidence level. The results are presented in Table 3 . 
Conclusions
In the first three years of the analysis (2000) (2001) (2002) (2003) , the correlation between the group labour productivity and TMAI is negative, being significant only in 2000. It means that we cannot reach the conclusion that in the analysed companies an increase in the group labour productivity leads to improvements in an economic and financial condition of the company measured with the synthetic development measure. It is not a good situation and it is rather a symptom of the economy weakness in that period. On the other hand, in 2003 the correlation is positive, classically speaking -insignificant, whereas in the bootstrap analysis it takes the values from the interval given in the Table 3 . The tendencies of changes in that area are proper but still far from the ideal. Nevertheless, we can conclude that the economy is still improving and there is an increasingly stronger relationship between the labour productivity and the efficiency of enterprise operations in Poland.
Notes
